This study questions the popular stereotype that women are more risk averse than men in their financial investment decisions. The analysis is based on micro-level data from large-scale surveys of private households in five European countries. In our analysis of investment decisions, we directly account for individuals' self-perceived willingness to take financial risks. The empirical evidence we provide only weakly supports the gender differences argument. We find that women are less likely to invest in risky financial assets. However, when the probability of investing is controlled for, males and females are found to allocate equal shares of their wealth to risky assets. 
Introduction
It is commonly believed that men are more willing to take financial risks than their female counterparts. In fact, numerous empirical studies provide evidence of systematic differences in financial risk-taking between men and women (e.g., Bajtelsmit et al. (1996) , Dwyer et al. (2002) , Hartog et al. (2002) , Fellner & Maciejovsky (2007) , Agnew et al. (2008) , Borghans et al. (2009) ). Nevertheless, the existing evidence seems insufficient to consider women as conservative investors.
First of all, there are studies that question the prevailing belief and provide evidence that gender has no effect on individuals' investment decisions (e.g., Johnson & Powell (1994) , Schubert et al. (1999) , Keller & Siegrist (2006) and Booth & Nolen (2009) ). Furthermore, most evidence supporting the gender stereotype is based on data from the United
States. Yet, given cross-country differences in macroeconomic conditions, institutional settings and social policies, results obtained for one country should not be automatically generalized for the rest of the world. There are only few empirical studies investigating the investment decisions of males and females outside the US. For instance, Palsson (1996) uses survey data on Swedish households, while Perrin (2008) employs survey data on Swiss households.
Secondly, there is still no consensus in the literature regarding the determinants of gender differences in financial behavior. One hypothesis is that females make more conservative investment decisions because they are, by nature, more risk averse than males. This conjecture is supported by a range of studies that look at individual specific attitudes towards risk taking (Jianakoplos & Bernasek (1998) , Donkers & van Soest (1999) , Hartog et al. (2002) , Dohmen et al. (2006) and Perrin (2008) ). These studies find that being a man is positively correlated with willingness to take risks in financial matters. A direct test of the hypothesis is, however, hardly possible since it requires two sets of information: the actual investment behavior of individuals and their risk attitudes. The latter set of information is rarely available. Instead one can use individuals' self-assessment of their willingness to take financial risks and combine it with their real-life investment decisions.
As shown by Wärneryd (1996) and Dohmen et al. (2006) , self-declared attitudes towards risk-taking reflect the true risk preferences of individuals and, therefore, present reliable instruments in this instance.
The aim of the present study is to investigate investment behavior of males and females in five European countries: Austria, Cyprus, Germany, Italy and the Netherlands.
Specifically, we consider two aspects of investment behavior. Firstly, we ask whether, all things equal, men and women have the same probability of investing in risky financial assets. Secondly, for individuals who own risky assets, we analyze differences in the shares of wealth invested by men and women in these assets. Furthermore, we ask whether differences in investment behavior can be explained by gender-specific differences in risk attitudes. In other words, the aim is to test the hypothesis that female investors take less risks than their male counterparts because they are more risk averse by nature than men.
Our analysis is based on microeconomic data drawn from national surveys of private households. The data allow us to control for a wide range of individual-specific characteristics that may be relevant for investment decisions. Most importantly, we can directly control for individuals' attitudes towards risk-taking, because our data contain information on respondents' self-assessment on his or her willingness to take financial risks. Moreover, the cross-country nature of the data allows us to see whether behavioral patterns are common for all five countries despite differences in institutional settings, social policies, and other country specific factors.
The results of the analysis show that women are indeed less likely to hold risky financial assets than their male counterparts. However, conditional on ownership, both gender groups seem to invest an equal share of their wealth in these assets, ceteris paribus.
Furthermore, our results show that gender differences in portfolio choices cannot be attributed to differences in risk tolerance between the two groups. Even when we control for individual attitudes towards risk-taking, we find statistically significant differences between men and women (1) in the probability of investing in stocks and (2) in the portfolio shares allocated to stocks. Hence, the hypothesis that females take more conservative investment decisions because they are inherently more risk averse than males cannot be confirmed by the data.
The remainder of the paper is organized as follows. In the next section, we review the existing literature on gender differences in financial risk-taking. In Section 3, we formulate our working hypotheses and describe how the hypotheses are tested. The data employed to test the hypotheses are described in Section 4. In Section 5, we analyze the effects of gender on the probability of holding risky assets and on the share of wealth allocated to these assets. In Section 6, we examine whether gender effects disappear when controlling for individual risk attitudes. The last section concludes.
Gender and investment decisions: What do we know?
The relationship between investment decisions and investors' socioeconomic and demographic characteristics receives considerable attention in academic literature. Gollier (2002) predicts that under the assumption of a frictionless market, investors' wealth, age, investment horizon, human capital, and even family composition play a role in portfolio choice and, thus, should be introduced into the models of portfolio decision. Further-more, Guiso et al. (2003) argue that in imperfect markets, investors' individual-specific factors play an important role; especially important are factors that are negatively correlated with participation costs. For example, better-educated individuals incur lower information costs, which are a part of participation costs.
Still, there is no consensus regarding the role of gender in investment behavior. Some studies predict that, ceteris paribus, there are no differences between men and women in financial decision-making. Johnson & Powell (1994) explore differences in the decisions taken by individuals with managerial education. They find that males and females in this subpopulation display similar risk propensity. Although this finding cannot be generalized to the total population, it may indicate that educational background plays an important role in offsetting gender differences in risk taking. In a more general context, based on the Panel Study of Income Dynamics, Haliassos & Bertaut (1995) find that sex has no effect on an investor's decision to hold stocks. Also, the results of a recent study by Keller & Siegrist (2006) based on a representative survey of private households in Switzerland show that females have the same willingness to invest in stocks as males. Nonetheless, the above-mentioned literature is significantly outnumbered by studies claiming that gender matters. For instance, it is argued that female investors are less willing to hold risky assets and, conditional on the decision to hold them, invest a smaller share of their wealth into these assets than their male counterparts. One of the early studies representing this view is conducted by Hinz et al. (1996) . Using data on investment decisions of 500 participants of a defined contribution retirement plan in the USA, they find that men are more likely to hold risky assets than women and that the percentage of wealth invested by men in these assets is higher than that invested by women. Similar evidence is provided by Barsky et al. (1997) , who show that males invest a higher fraction of their financial wealth in stocks, while women prefer safer assets such as Treasury bills and savings accounts. Bajtelsmit et al. (1996) investigate what factors influence the percentage of wealth invested in risky assets in a defined contribution retirement plan in 1989 in the USA. They too find that women are relatively more risk averse than men.
The results of the study may, however, be biased by the fact that it is not known whether the individuals themselves or their employers made the allocation decision. Jianakoplos & Bernasek (1998) test gender differences in investment behavior using a large data set drawn from the Survey of Consumer Finances (CFS) 1989. The analysis reveals that single women are relatively more risk averse than single men or married couples.
Numerous experimental studies are consonant with literature that builds upon survey data. Powell & Ansic (1997) , for instance, find that men have a significantly higher preference for risk than women: males prefer "riskier" investment strategies in order to achieve the highest gains, while women select "safer" strategies that allow them to avoid the worst possible losses. Olsen & Cox (2001) , who investigate the gender differences for professionally trained investors, find that women weigh risk attributes, such as possibility of loss and uncertainty, more heavily than men. Female investors also tend to emphasize risk reduction more than their male colleagues. Consonant with these findings, Dwyer et al. (2002) and Niessen & Ruenzi (2007) show that, for managers of US mutual funds, gender differences are significant even when educational background and work experience are comparable. Finally, Fellner & Maciejovsky (2007) find that women prefer less volatile investments and exhibit lower market activity. For example, they submit fewer offers and engage less often in trades.
As an explanation for gender differences in observed investment behavior, it is commonly suggested that females are more risk averse by nature than males. This conjecture is supported by a number of studies that investigate the differences between the two gender groups with respect to individual specific attitudes towards risk taking. Jianakoplos & Bernasek (1998) analyze data on respondents' self-assessed tolerance towards investment risk and find that women perceive themselves as less inclined to risk-taking than men. Also Donkers & van Soest (1999) , who use a survey of Dutch households containing questions on perceived risk aversion, find that being a women significantly increases the degree of risk aversion. Similar evidence is found in experimental lotteries by Hartog et al. (2002) , who deduce individuals' Arrow-Pratt measure of risk aversion. Two more recent studies provide evidence on gender differences in individual risk preferences based on large surveys of private households. One of the studies is conducted by Dohmen et al. (2006) , who use data of the German Socioeconomic Panel (SOEP); another is done by Perrin (2008) , who surveys a large sample of Swiss households. Both studies find that being a man is positively correlated with the willingness to take risks in financial matters.
Although abundant, the existing evidence is insufficient in two important respects.
Firstly, the decision to invest in risky assets needs to be analyzed as a two-step procedure in which a self-selection problem occurs. An investors will naturally decide initially whether it pays at all to invest in risky assets. This is the participation decision. For example, sunk upfront information costs may deter the individual from considering risky investments. Once the individual has overcome this barrier and is willing to participate, the next step is to decide how much of the wealth should be allocated to the risky investment. This is the allocation decision. The outcome of both stages needs to be considered for assessing whether women are more conservative investors than men. A cross-country approach -as utilized in this paper -may give additional insights since institutional factors specific to a country may significantly influence investment decisions.
Secondly, for proving that differences in investment behavior of men and women are indeed caused by the inherent tendency of women to be more risk averse, a control variable capturing individual risk preferences should be included into the model of invest-ment choice, along with gender and other socioeconomic variables. If the gender variable loses its explanatory power in this expanded setting, one can conclude that the inherent tendency of female investors to be more risk averse than their male counterparts is indeed the reason for observed differences. Our study provides new insights in both important respects. The approach is described in more detail below.
Research hypotheses and test methodology
The analysis of the investment process of private household heads requires clear definitions. The participation decision is the decision to hold or not to hold risky financial assets. The allocation decision refers to the fraction of disposable financial wealth invested in risky financial assets. The test of an inherently higher risk aversion of women examines initially whether sex has a significant effect on investment decisions after controlling for investors' financial wealth, income, age, education and a range of other socioeconomic variables. We explicitly omit individual attitudes towards financial risk in this setting. 1 Under this specification, we expect to find a significant effect of sex. Then, in the second step, we extend the model by including the individual willingness to take financial risks as an additional explanatory variable. In this case, we expect to find no gender effects because we control for all potential sources of gender differences in investment behavior.
Respectively, we set up two pairs of hypotheses. Each pair refers to both the participation and the allocation decision.
Hypothesis 1a: Ceteris paribus, women are less likely to invest in risky financial assets than men if the individual's willingness to take financial risks is omitted.
1 In our choice of control variables, we follow the existing empirical literature on household financial behavior. See, e.g. Haliassos & Bertaut (1995) and Guiso et al. (2003) .
The participation decision is modeled in the following manner. Denote U r as the individual utility of holding risky assets and U s as the utility of not holding risky assets.
An investor decides to hold risky financial assets if U r −U s > 0. Neither utility is observable, but both are assumed to be functions of investors' socioeconomic and demographic characteristics:
where Male is a binary variable equal to 1 if the decision maker is male, and 0 if female; x 1 is a vector of control variables and e captures the unobserved factors. Then, if we define an indicator variable Y equal to 1 if an individual owns risky assets and 0 otherwise, the probability of this choice conditional on the investor's observed characteristics is:
We estimate the effects of explanatory variables by fitting empirical data to equation (1) and performing a probit regression. 2 Hypothesis 1a will be confirmed if we find a statistically significant positive coefficient on the variable Male.
Hypothesis 1b: All things being equal, women allocate a smaller share of their financial wealth to risky assets than men, conditional on the probability of investing in these assets.
To test this hypothesis, we estimate the effects of gender on the allocation decision.
The investors' allocation decision is modeled based on the predictions of Haliassos & Bertaut (1995) . They show that, in frictionless markets and in the absence of transaction costs, a utility maximizing investor should always be willing to invest a positive amount of wealth in a risky asset when risky assets offer a higher expected return than risk-free 2 We do not address the issue of potential endogeneity of the explanatory variables.
assets. In the presence of participation costs, however, not all investors will be able to participate in the market of risky financial assets. More precisely, an investor will not participate in the market if utility gained from owning risky financial assets is smaller than the incurred participation costs. 3
Because of the non-random sorting of individuals into participants and non-participants, we have to deal with a sample selection problem. Under these circumstances, a conventional linear regression model estimated by ordinary least squares is not a suitable tool for the analysis. Instead, we estimate the effect of gender on the share allocated to risky assets using Heckman's two-stage estimation procedure. 4 The selection mechanism is modeled in the following manner. Let the equation that determines the sample selection have the form
where x 1 is a set of control variables that affect the probability of participation in the market of risky financial assets, Pr[Y = 1]. This probability is estimated using a probit regression model. The equation describing the fraction of wealth invested in risky assets, y * , is given by
where y * is a latent variable observed only if Pr[Y = 1] > 0 and x 2 is a set of control variables affecting the allocation decision. Then, the model that describes the fraction of wealth observed in our sample -denoted as y -has the form
where ρ ue is the coefficient of correlation between u and e; σ u is the standard deviation of u;
and λ is the inverse Mill's ratio estimated from the first stage probit regression. Hypothesis 1b will be confirmed if the estimate of β 2 in equation (2) is positive and statistically significantly different from zero, which means that being a man has a positive effect on the fraction of wealth invested in risky financial assets.
Hypothesis 2a: Conditional on individual willingness to take financial risks, men and women invest in risky financial assets with equal probability.
To test this hypothesis we re-estimate model (1) by including an additional variable that captures the individuals' willingness to take financial risks. The model describing the participation decision is thus
where Risk Tolerance is a set of dummy-variables capturing the level of individual willingness to take financial risk. If distinct risk attitudes of men and women determine the gender differences in investment choices, the inclusion of risk tolerance into the regression should render the effects of the gender variable insignificant. Otherwise, if the coefficient of the dummy-variable Male remains significant, hypothesis 2a will rejected, and we can conclude that the observed differences in investment decisions are driven by other factors.
Hypothesis 2b: Conditional on willingness to take financial risks, men and women invest equal shares of their financial portfolios in risky assets.
This hypothesis is tested by estimating the model of allocation decisions which explicitly controls for individual willingness to take financial risks. Similar to the test of Hypothesis 1b, we conduct Heckman's two-stage procedure to estimate the effects of gender on allocation decisions:
Hypothesis 2b will be confirmed if the coefficient on the gender variable becomes insignificant once we control for risk attitudes. Otherwise, the hypothesis will be rejected.
Data and definitions
To test our hypotheses, we employ cross-sectional data on private households from five Table 1. Dealing with household-level data raises an important question about who makes investment decisions in multi-person households. Ideally, one should identify who is the primary (or dominant) decision-maker in a household as is done by Bernasek & Shwiff (2001) . However, due to the specifics of our data, we are only able to identify who is the household head in a given household. The definition of household head varies across surveys; Table 2 summaries survey-specific definitions. The German and the Dutch data additionally allow us to identify whether the household head is the main decision-maker in financial matters. For the other three countries, we assume that the household head is the decision maker. We also assume that investment decisions in a multi-person household are made by its head. Respectively, all demographic information used in the analysis refers to the household heads. Information on wealth and income is aggregated at household level. Descriptive statistics of the variables by country are found in Table 4 .
Another question that emerges is what asset holdings should be considered as risky?
First of all, we should emphasize that this study focuses only on financial assets. Furthermore, the information collected in the national surveys allows us to differentiate among five asset classes: savings deposits, life insurance policies, bonds, stocks and investment funds. 5 If one considers volatility of returns as the main source of risk, then only the last two asset types should be referred to as risky assets. Thus, our definition of risky assets comprises directly-held stocks and investment funds. The latter are included in the definition because an increasing number of households own stocks through investment funds, and ignoring these indirect holdings may lead to an underestimation of total stock holdings. On the other hand, risk content of mutual funds can vary significantly depending on the mix of asset types in a fund. For this reason, we also test hypotheses 1a through 2b with directly-held stocks as a dependent variable.
5 German survey does not differentiate between direct and indirect stockholding.
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Effects of gender on the probability of holding risky assets
We start by comparing the participation of men and women in the market of risky financial assets. Figure 1 shows the fraction of male and female owners of risky assets per country. Apparently, there are well-pronounced differences between the two gender groups in all five countries. In particular, the largest difference is observed in Cyprus: the portion of male owners is 15 percent higher than the portion of female owners. The smallest difference is found in the Netherlands: the portion of males is 5 percent higher than the portion of females. As far as the direct ownership of stocks is concerned, the gender gap in participation is also substantial. The largest difference is observed in Cyprus (15 percent) and the smallest in Italy (6 percent). 6 Thus, the figures on participation rates are in line with the popular belief that women are less willing to bear investment risks. Now, we test Hypothesis 1a by estimating the effects of gender on the probability of holding risky assets. For this purpose, we estimate equation (1) by performing a probit regression. 7 The dependent variable in this specification is a dummy-variable equal to 1 if a household owns risky assets and 0 otherwise. Effects of gender are captured by the dummy-variable Male, which is equal to 1 if the decision-maker is a man, and 0 if a female. We control for various socio-economic characteristics such as income, financial wealth, age, education, employment, marital status, number of children, and ownership of real estate. A set of wealth-quartile dummies and a set of age-bracket dummies is used to allow for nonlinearities in the effects of wealth and age. The base category for wealth is the first wealth quartile; the base category for age is the youngest group of individuals below the age 30. The regression equation is estimated separately for each country. more likely to hold risky assets than females in Austria and Cyprus. In Italy, the predicted difference in probabilities is about 2 percent. In Germany and the Netherlands, the gender of household heads seems to have no significant effect on the participation decision.
The predicted relationship for Austria, Cyprus, and Italy is generally in line with the common belief and, in that sense, does not present any novel evidence. Yet, there is an aspect that deserves more consideration. We are not able to identify whether a household head or his/her spouse is the decision-maker in Austria, Cyprus, and Italy. This data deficiency should, in fact, bias our results towards finding no significant differences between males and females. However, no evidence for gender differences is found only for Germany and the Netherlands, the two countries where survey data allows the most accurate identification of the decision-maker within a household.
How can this puzzling result be explained? The survey-specific definitions of a "household head" in Austria, Cyprus, and Italy are such that for most couples, the male partner will be inevitably identified as the "head", since income generated by a male would normally account for a larger part of household income. As a result, the percentage of female household heads is higher among single-person households, and the percentage of male household heads is higher among married couples. Indeed, the descriptive statistics in There is also the possibility that the insignificant effects of gender found for Germany and the Netherlands may be the result of some distortion. As mentioned before, the definition of risky financial assets includes both direct stockholding and shares of investment funds. The risk of the latter can be quite small because of diversification. That might be the reason why women have been found as equally willing as men to invest in such assets. Exploration of this possibility requires estimation of the effect of gender on the probability of direct stockholding only. We estimate model (1) once again for all countries except Germany. 9 The dependent variable is a dummy equal to 1 if a household owns only directly held stocks and 0 otherwise. The results are reported in Table 6 . The coefficients of the variable Male suggest that in all considered countries, men are on average more likely to own stocks than women. Hence, the results are sensitive to the definition of risky assets. This becomes especially clear in the case of the Netherlands where gender of the decision-maker has a significant effect on the probability of holding stocks, but not on the probability of holding stocks and investment funds. The magnitude of the esti-mates is, however, moderate: the difference in predicted probabilities between males and females ranges from 1 percent in Italy to 7 percent in Cyprus.
To summarize, Hypothesis 1a can be confirmed only in cases where the decisionmaker could not be accurately identified or when the definition of risky assets is narrowed to directly held stocks. However, even in those cases, where the effects of gender are found to be statistically significant, the magnitude of the estimated coefficients suggests that the influence of household heads' gender on the probability of owning risky assets is weaker than suggested by the figures obtained from the descriptive analysis in the preceding section. Variation in socioeconomic factors, especially in household wealth and income, seems to explain a great deal of differences in the decision to participate in the markets of risky financial assets. Figure 2 shows the average share of risky assets conditional on the ownership of these assets. The shares are calculated separately for each gender group and country. We can perform the following analysis only on four countries. For Germany, information on the invested shares is unavailable. Female owners of risky assets seem to allocate an equal or even a slightly higher fraction of their financial wealth into risky assets than male owners.
Effects of gender on the share of wealth allocated to risky assets
Only in the Netherlands, the average share held by men is higher than the share invested by women. A similar pattern is observed for shares invested in directly held stocks. The figures are somewhat surprising because most previous studies document that women usually invest lower shares of their financial portfolios into risky assets than males (e.g. Bajtelsmit et al. (1996) , Barsky et al. (1997) and Jianakoplos & Bernasek (1998) ).
To test Hypothesis 1b, we estimate the effects of gender on the share allocated to risky assets using the Heckman's two-stage estimation procedure. Our first-stage selection equation includes the same variables that were used in the probit regression for the participation decision. The choice of variables for the selection equation is in line with other empirical studies implementing Heckman's two-stage approach when analyzing shares of risky assets (see e.g. Guiso et al. (2003) ). In the main equation, we include a natural logarithm of wealth instead of the dummies for wealth quartiles. The results of the estimation are documented in Table 7 .
The main finding of the estimation is that gender seems to have very little effect on the allocation decision: in all four countries, the estimated coefficients on the variable Male are not significantly different from zero. Even when we focus on the shares of directly held stocks, we find a limited effect of gender on the allocation decision (see Table 8 ). Marginal effects of the variable Male appear to be significant only in Italy and the Netherlands, although, at low levels of significance. Hence, Hypothesis 1b cannot be confirmed, at least not at high levels of statistical significance.
In conclusion, the findings show that differences between male and female investors with respect to allocation decisions are insignificant, especially when we consider the joint share of stocks and mutual funds in households' financial portfolios. Some weak evidence of differences is found when we limit our analysis to the share of wealth allocated to directly held stocks. Gender differences are more pronounced in the participation decision than in the allocation decision, even though the evidence there is not particularly strong. Next, we turn to the role of subjective attitudes towards financial risks. In particular, we explore whether the importance of gender for participation and allocation is affected by the inclusion of the previously omitted variable of self-declared risk tolerance into the regression analysis.
6 The role of individual attitudes towards financial risk
Measuring risk tolerance
In each of the national surveys, respondents are asked to asses their own willingness to take financial risks. The exact formulation of the question and the scales on which the strength of the willingness is measured differ across surveys. Table 9 documents the respective questions asked in the national surveys. The German SOEP applies the most detailed scale, which contains 11 points, to measure the individuals' willingness to take risks in financial matters. In the Netherlands, a 7-point scale is applied. Finally, the Austrian, Cypriot, and Italian surveys, which use a 4-point scale, provide the least detailed information. 10
To control for individual willingness to take financial risks in our regression analysis, we generate a set of dummy variables, RiskTolerance j, where j indicates which alternative was selected by a respondent when answering the survey question about risk attitude. Table 10 describes the generated dummy variables. For example, for Austria, we generate four dummy variables: RiskTolerance1 equal to 1 if the respondent chooses the first alternative and 0 otherwise, RiskTolerance2 if the second alternative was selected and 0 otherwise, RiskTolerance3 if the third alternative was selected and 0 otherwise, and
RiskTolerance4 if the fourth alternative was selected and 0 otherwise. In the same way, we generate the four dummy variables capturing the level of risk tolerance for Cyprus and Italy. The German and the Dutch data require special treatment because respondents in the respective surveys were asked to asses their risk attitude on a more detailed ordinal scale. Therefore, we can generate eleven dummy variables for the German data set and seven dummy variables for the Dutch data set. However, taking into account that only a small number of respondents in both surveys chose the alternatives at the upper end of the scale, introducing all 11 or 7 dummies into a regression is not viable. Instead, we merge some of the alternatives so that the number of groups is reduced to four. Table 10 shows which alternatives were merged together in the cases of Germany and the Netherlands. and 0.14 for the Netherlands. The figures suggest that males tend to assess themselves as being more risk seeking than women. An important question that emerges is whether this correlation can explain why women are less likely to hold risky assets than men, even when they are equally wealthy.
Effects of gender on the probability of holding risky assets when controlling for risk attitude
In this section, we test Hypothesis 2a, which states that conditional on individual willingness to take financial risks, men and women invest in risky financial assets with equal probability. Firstly, we focus on the estimation of equation (3) where the dependent variable is an indicator variable equal to 1 if a household owns risky assets and 0 otherwise.
The results of the estimation are found in Table 11 .
The coefficients for the dummy variables RiskTolerance2, RiskTolerance3 and RiskTolerance4 should be interpreted in relation to the base category, RiskTolerance1, which denotes the lowest risk tolerance. Nevertheless, to be on the safe side, we also estimate a model were the original survey measures are included, that is, eleven dummy variables for Germany and seven dummy variables for the Netherlands. However, the results remain unchanged. The only difference is that dummies for the higher levels of risk tolerance become insignificant.
Turning to the main variable of interest, the dummy variable Male, the obtained results are interesting from several perspectives. In Austria, the coefficient of Male remains statistically significant although the magnitude is lower in comparison to the results obtained after the estimation of model (1). Hence, although there is some positive correlation between being male and being risk tolerant, it does not completely explain the differences in the probability of holding risky assets by males and females.
In Cyprus, the gender effect is statistically insignificant. The effect was already only weakly significant when we did not control for risk attitudes. Thus, the results obtained for Cyprus show that the contribution of risk tolerance dummies to the explanation of gender differences is quite low. There is no difference in the participation decision between men and women in Cyprus if a high level of statistical significance is required. In contrast, the effect of gender in Italy increases in magnitude after we control for risk tolerance. This result, however, might be driven by the sample bias resulting from the high non-response rate to the risk attitude question described in the previous section. Finally, the most striking results are found for Germany and the Netherlands. Here, conditional on individual risk tolerance, the coefficients on the variable Male become negative. The negative sign suggests that males with the same risk tolerance as their female counterparts are less likely to invest in risky assets. It seems that women underestimate their willingness to take risks, since their actual behavior appears to be more risk-tolerant than what is expected from their stated risk tolerance. This conjecture, however, has not been studied in the literature yet. Guiso & Paiella (2005) provide the only study we are aware of that finds a negative effect of being male on the probability of investing in risky assets when risk attitudes are taken into account. The authors, however, do not discuss the potential reasons for this finding.
Finally, we estimate the effects of gender and risk attitudes on the probability of investing in directly held stocks. Here too, we fit the data to a probit regression model. The estimation results are reported in Table 12 . As we have seen from the estimation of model
(1), gender has significant effects on the probability of stockholding when risk attitudes are not taken into account. Now, as we include risk tolerance dummies into the regression equation, the effects of gender seem to get weaker in all countries except for Italy. The coefficients on Male in Cyprus and the Netherlands become statistically insignificant. Thus, in these two, countries gender differences in the likelihood of investing in directly hold stocks in these two countries can be attributed to differences in risk tolerance between male and female household heads.
Effects of gender on the conditional share of risky assets when controlling for risk attitude
The final step of our analysis is the test of the hypothesis that, conditional on willingness to take financial risks, men and women invest equal shares of their financial portfolios in risky assets. For this purpose, we include the risk tolerance measures into the regressions.
Tables 13 and 14 document the results of estimation of model (4) for risky assets and for directly held stocks respectively. In previous sections, when we estimated the effects of gender on the invested shares without controlling for risk attitudes, we found no significant effect of gender on the share of total risky assets and some weak, but statistically significant, effect of gender on the share of directly held stocks in Italy and the Netherlands. The inclusion of risk attitudes into the regressions does not fundamentally change these results. In particular, for Austria and Cyprus, the coefficients on the variable Male remain insignificant. For Italy, the effect of gender becomes insignificant. In contrast, the Dutch data still predict a positive significant effect of being male on the portfolio share of directly held stocks.
Overall, two important findings emerge from our analysis of the allocation decision.
Firstly, there is only weak evidence that gender matters at all for the decision about portfolio shares. Secondly, based on the results obtained for the Netherlands, we may conclude that subjective measures of risk tolerance do not help to explain differences between male and female investors where such differences are observed. Our findings suggest that gender differences in portfolio choices can not be attributed to inherent gender-specific risk attitudes as it is commonly suggested.
In this paper, we question the popular stereotype that women are more risk averse in financial matters than men. While studying the behavior of the two gender groups, we advance the analysis of observed behavior by including subjective information on risk attitudes into our model of investment choice. Specifically, we link the actual investment decisions of individuals with their self-reported willingness to take financial risks.
The results of our analysis provide only partial evidence of gender differences. In particular, we find that women are less likely to hold risky assets than males, ceteris paribus.
This relationship gets stronger when we focus on the ownership of directly held stocks.
With respect to the allocation decision, however, the results of the regression analysis
show that males and females invest equal shares of their wealth in risky financial assets, ceteris paribus. Only if we exclude investment funds from the class of risky assets and focus exclusively on directly held stocks, do we find that Italian and Dutch men hold higher shares of risky assets than their female counterparts. The observed irrelevance of gender for allocation decisions in a particular country is confirmed when we additionally control for individual attitudes towards risk-taking. However, in the cases where gender matters in the basic setting, it matters also when accounting for risk tolerance. This finding shows that if gender differences in portfolio choices exist, they cannot be attributed to differences in risk tolerance between the two groups. Other factors may play a role, such as country-specific institutional factors, knowledge of financial markets, risk literacy or even trust in financial institutions. We leave the analysis of their impact on the portfolio decisions of female and male household heads to future research.
All in all, the results of the study, in particular the irrelevance of gender for the share of wealth allocated to risky financial assets, speak against the simplistic approach when sex is used as a proxy for risk aversion. Our findings also show that financial advice should be provided in accordance with individual risk preferences rather than be based on the stereotypical believes about behavior of a "typical" man or woman. (1) by means of a probit regression. The dependent variable is a binary variable equal to 1 if risky financial assets are held and 0 otherwise. The upper part of the table reports marginal effects of the explanatory variables on the probability of holding risky financial assets. The effects are predicted at mean values of the explanatory variables. *, ** and *** correspond to 10%, 5% and 1% significance levels respectively. Pr(Y = 1|Male = 0) denotes the predicted probability that a female owns risky assets. The predicted value is calculated at mean values of the explanatory variables. (1) by means of a probit regression. The dependent variable is a binary variable equal to 1 if directly held stocks are owned and 0 otherwise. The upper part of the table reports marginal effects of the explanatory variables on the probability of holding stocks. The effects are predicted at mean values of the explanatory variables. *, ** and *** correspond to 10%, 5% and 1% significance levels respectively. Pr(Y = 1|Male = 0) denotes the predicted probability that a female owns stocks. The predicted value is calculated at mean values of the explanatory variables. 
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Note: Each histogram shows for a given country the distribution of males and females by self-assessed willingness to take financial risks. The strength of the willingness is measured on an ordinal scale where "1" correspond to the lowest risk tolerance and "4" to the highest risk tolerance. (3) by means of a probit regression. The dependent variable is a binary variable equal to 1 if risky financial assets are held and 0 otherwise. The upper part of the table reports marginal effects of the explanatory variables on the probability of holding risky financial assets. The effects are predicted at mean values of the explanatory variables. *, ** and *** correspond to 10%, 5% and 1% significance levels respectively. RiskTolerance1 is a dummy variable indicating the lowest level of risk tolerance; this is the base category and is excluded from the regression equation. Pr(Y = 1|RiskTolerance1 = 1, Male = 0) denotes the predicted probability that a female with the lowest willingness to take financial risks owns risky assets. The predicted probability is calculated at mean values of the explanatory variables. 
